The study of multi-stage carcinogenesis in retinoblastoma and familial polyposis coli patient-derived skin fibroblast cell culture systems.
Carcinogenesis is considered to be a multi-step process comprising 'initiation', 'promotion' and 'conversion' events. Skin fibroblasts from patients with hereditary retinoblastoma (RB) and familial polyposis coli (FPC) were chosen for study since their predisposition to the tumour may be due to an inherited 'initiation' event which is present in every cell. Experiments involving skin fibroblasts from FPC patients showed certain of these cells to grow in semi-solid medium following treatment with the complete carcinogen N-methyl-N'-nitro-N-nitrosoguanidine (MNNG) and the tumour promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) alone. When tested prior to the commencement of the experiments the FPC patient cell populations had shown no strong predisposition to malignant transformation as assessed by increased saturation densities, reduced serum requirements, altered migration patterns in collagen gels, anchorage-independent growth and tumourigenicity in nude mice. Following carcinogen or promoter treatment, apart from exhibiting low-level frequencies of anchorage-independent growth, the cells appeared no more transformed than they were before. Parallel cytogenetic studies showed TPA to increase both tetraploidy and the chromosome-aberration frequency during the course of these transformation studies. However, the FPC cell clones induced by TPA to grow in semi-solid medium were, at best, considered to be only partially transformed when their properties were compared with those of tumour-derived cell lines.